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PROBLEM TO BE SOLVED: To provide a wafer 
processing device capable of avoiding deterioration of 
sealing around a lift pin and improving a compliance of 
the lift pin for the change of temperature. 
SOLUTION: A vacuum seal 47 for sealing inside of a 
processing chamber is provided in close contact with the 
periphery of the lift pin, a sliding member 51 having a 
pillow ball 53 composing a linear bearing is set, and the 
lift pin 40 is easily moved sideways following thermal 
expansion of a heating plate 33. 
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JPO and INPIT are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate processor which performs hydrophobing 
processing, heat-treatment, or cooling processing in spreading and the development system of a LCD 
substrate. 
[0002] 

[Description of the Prior Art] Generally, in order to form a thin film, an electrode pattern, etc. of ITO 
(Indium Tin Oxide) on a LCD substrate (glass substrate) in the production process of liquid crystal 
display display (LCD) equipment, a circuit pattern etc. is reduced using the same photolithography 
technique as what is used in a semi-conductor production process, it imprints to a photoresist, and a 
series of processings which carry out the development of this are performed. For example, after a 
washing station washes the LCD substrate which is a processed object, hydrophobing processing is 
performed to a LCD substrate with an adhesion processor, and after cooling with a cooling processor, 
spreading formation of the photoresist film, i.e., the film, is carried out with a resist coater. And after 
heating the photoresist film with the thermal treatment equipment and performing baking processing 
(prebaking), the predetermined pattern was exposed with the aligner, after applying a developer for the 
LCD substrate after exposure with a developer and forming a predetermined pattern, baking processing 
(postbake) was performed and the thermal denaturation for macromolecule-izing and the adhesion of a 
LCD substrate and a pattern are strengthened. 

[0003] By heat-treating by supplying HMDS gas to the substrate laid in the processing interior of a 
room, the adhesion processing currently carried out in such a processing system in order to make good 
adhesion of the resist liquid to a LCD substrate is processing to which the front face of the substrate of a 
hydrophilic property is changed to hydrophobicity, can separate OH association of a substrate substrate 
chemically, and, specifically, can remove moisture. 

[0004] In this adhesion processing, the substrate was first laid on the installation base, the processing 
interior of a room was exhausted, HMDS gas was introduced into the processing interior of a room, and 
HMDS is applied to a substrate. While discharging HMDS gas compulsorily by the exhauster style so 
that a HMDS ambient atmosphere may not be emitted into atmospheric air after termination of this 
processing, permutation gas like N2 gas was introduced into the processing interior of a room, and the 
inside of piping and the processing interior of a room are purged. 

[0005] In case a substrate is carried in to this processing interior of a room, it is laid in the installation 
base by the lift pin drive as shown in drawin g 6 . That is, the upper part of two or more lift pins 103 is 
****(ed) by two or more holes 102 formed in the heating plate 101 for heating Substrate G. The lower 
limit of this lift pin 103 is attached in the supporter material 104 which goes up and down with the drive 
which is not illustrated. Thereby, if the supporter material 104 goes up and down, the lift pin 103 goes 
up and down, and while receiving the carried-in substrate G and laying on the heating plate 101, 
Substrate G will be lifted to a taking-out location after processing termination. 
[0006] Moreover, the vacuum seal 105 is formed in the perimeter of the lift pin 103 with the heating 
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plate 101 down side. The leakage to the exteriors, such as HMDS gas of the processing interior of a 

room, is prevented by this vacuum seal 105. 

[0007] 

[Problem(s) to be Solved by the Invention] However, if it is in a processor as shown in drawing 6 and 
the temperature of the heating plate 101 for heating Substrate G is raised, it will have been said that the 
pitch of a hole 102 will shift by the thermal expansion of the heating plate 101. then, the hole 
accompanying the thermal expansion of such a heating plate 101 in the former - since it corresponds to 
a gap of a pitch, the clearance between a hole 102 and the lift pin 103 is enlarged, and even if the pitch 
of a hole 102 shifts, the clearance which is extent which the lift pin 103 can go up and down convenient 
is formed. However, in this way, if the path of a hole 102 is enlarged, since Substrate G is not heated, in 
the part, the problem that the nonuniformity of temperature distribution occurs on Substrate G will arise. 

[0008] Moreover, if it is in an adhesion processor, when the temperature rise of the heating plate 101 is 
carried out and the heating plate 101 carries out thermal expansion, it has been said that the vacuum seal 
105 mentioned above is worn out by friction with the lift pin 103. Therefore, there is un-arranging [ that 
the vacuum seal 105 must be exchanged fi-equently ] so that degradation of seal nature may not be 
invited. 

[0009] While this invention is made in view of this situation and not inviting degradation of the seal 
nature around a lift pin, it aims at offering the substrate processor which made good imitation nature of 
the lift pin in the case of a temperature change. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, by the lift 
pin which **** the plate of the processing interior of a room, and goes up and down by the elevator 
style, the 1st invention receives the substrate carried in to the processing interior of a room, and lays it in 
said plate. The seal member for being arranged so that it may be the substrate processor which lifts a 
substrate in the taking-out location of the processing interior of a room by said lift pin and may stick to 
the perimeter of said lift pin, after the processing to a substrate is completed, and carrying out the seal of 
the processing interior of a room, The substrate processor characterized by providing the bearing 
member which is prepared in the lower limit of said lift pin, and permits migration to the side of a lift 
pin is offered. 

[001 1] The 2nd invention offers the substrate processor characterized by said bearing member being the 
linear bearing prepared between the supporter material of said elevator style, and the lower limit of a lift 
pin in the 1st invention. 

[0012] The 3rd invention offers the substrate processor characterized by said plate being a heating plate 
for heating a substrate in the 1st invention or the 2nd invention. 

[0013] In either the 1st invention thru/or the 3rd invention, the 4th invention introduces predetermined 
raw gas into said processing interior of a room, and offers the substrate processor characterized by 
performing hydrophobing processing to a substrate in the processing interior of a room. 
[0014] The sliding member which has said bearing member in the lower limit of said linear pin, and 
slides on it in either the 1st invention thru/or the 4th invention is prepared, and the 5th invention offers 
the substrate processor characterized by fixing the support member which supports a sliding member so 
that the maximum of movement magnitude may be regulated while permitting migration to the side of 
this sliding member in the supporter material of said elevator style. 

[0015] A plate for the 6th invention to be a substrate processor which performs heat-treatment, cooling 
processing, or hydrophobing processing to a substrate, arrange it under the substrate, and heat or cool a 
substrate, The substrate processor characterized by providing the bearing member which **** said plate, 
is prepared by the elevator style free [ rise and fall ], is prepared in the lower limit of the lift pin for 
supporting a substrate and said lift pin, and permits migration to the side of a lift pin is offered. 
[0016] Since the bearing member which permits migration to the side of a lift pin is prepared in the 
lower limit of a lift pin according to the 1st invention, when the temperature rise of the heating plate is 
carried out and a heating plate carries out thermal expansion, a lift pin can follow in footsteps of thermal 
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expansion of a heating plate, and can be moved to the side. Therefore, it is not necessary to have said 
that a seal member is worn out by friction with a lift pin, to invite degradation of a seal member, and to 
exchange a seal member frequently, without not enlarging the hole of the heating plate for ****(ing) a 
lift pin, and inviting the nonuniformity of the temperature distribution of a substrate. Furthermore, since 
the seal member is prepared in the perimeter of a lift pin so that it may stick to a lift pin, the leakage to 
the exterior of the raw gas of the processing interior of a room is prevented effectively. 
[0017] Since a bearing member is the linear bearing prepared between the supporter material of an 
elevator style, and the lower limit of a lift pin according to the 2nd invention, a lift pin can follow in 
footsteps of thermal expansion of a heating plate further, and can be moved to the side. 
[0018] According to the 3rd and 4th invention, in the substrate processor for hydrophobing processing, 
while not causing degradation of the seal nature around a lift pin, imitation nature of the lift pin in the 
case of a temperature change can be made very good. 

[0019] Since according to the 5th invention the support member which supports a sliding member is 
being fixed so that the maximum of movement magnitude may be regulated while the sliding member 
which has a bearing member in the lower limit of a lift pin, and slides on it is prepared and permitting 
migration to the side of this sliding member in the supporter material of an elevator style, the migration 
device to the side of a lift pin is realizable with very simple structure. 

[0020] According to the 6th invention, in the substrate processor for the substrate processor for the 
substrate processor for hydrophobing processing, and heat-treatment, or cooling processing, since it can 
follow in footsteps of thermal expansion of a heating plate and can move to the side, a lift pin does not 
have to enlarge the hole of the heating plate for ****(ing) a lift pin, and does not invite the 
nonuniformity of the temperature distribution of a substrate. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to an accompanying drawing. Drawing 1 is the perspective view showing spreading 
and the development system of the LCD substrate with which this invention is applied. 
[0022] This spreading and development system are equipped with the conveyance device 3 for 
conveying a LCD substrate between the processing section 2 equipped with the cassette station 1 in 
which the cassette C which holds two or more substrates G is laid, and two or more processing units for 
performing a series of processings which include resist spreading and development in Substrate G, and 
the cassette C on the cassette station 1 and the processing section 2. And carrying-in appearance of 
Cassette C is performed at the cassette station 1. Moreover, in the conveyance way 12 top in which the 
conveyance device 3 was formed along the array direction of a cassette, it has the movable conveyance 
arm 1 1 and conveyance of Substrate G is performed by this conveyance arm 1 1 between Cassette C and 
the processing section 2. 

[0023] The processing section 2 is divided into pre-stage 2a and post-stage 2b, it has the conveyance 
way units 15 and 16 in the center, respectively, and each processing unit is arranged in the both sides of 
these conveyances way. And the junction section 17 is formed among these. 

[0024] Pre-stage 2a is equipped with the movable main transport device 1 8 along with the conveyance 
way unit 15, 2 sets of heat-treatment units 21 which come to carry out a laminating to two steps of upper 
and lower sides, the adhesion process unit 22 which adjoined it and was formed up and down, and the 
refrigeration unit 23 are arranged at the one side of the conveyance way 15, and the washing unit 24 and 
the development unit 25 are arranged at the other side. 

[0025] On the other hand, 3 sets of heat-treatment units 28 which post-stage 2b is equipped with the 
movable main transport device 19 along with the conveyance way unit 16, and come to carry out a two- 
step laminating to the one side of the conveyance way unit 16 are arranged, and the circumference resist 
removal unit 27 which removes the resist of the periphery of the resist spreading unit 26 and Substrate G 
is arranged at the other side of the conveyance way unit 16. The heat-treatment unit 28 performs the 
prebaking for stabilization of a resist, postexposure BEKU after exposure, and postbake processing after 
development. In addition, the interface section 30 for delivering Substrate G between aligners (not 
shown) is formed in the back end of post-stage 2b. 
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[0026] The cooling processing unit 29 which comes to cany out a two-step laminating is fonned in the 
junction section 17 in the location which adjoined the heat-treatment unit 28, and the drug solution 
supply unit 81 and the transport-device admission passage 82 are established in the location which 
counters the cooling processing unit 29, 

[0027] The above-mentioned main transport device 18 has carrying in and taking out of Substrate G to 
each processing unit of pre-stage 2a, and the function to deliver Substrate G between the junction 
sections 17 further while delivering Substrate G between the arms 1 1 of the conveyance device 3. 
Moreover, the main transport device 19 has carrying in and taking out of Substrate G to each processing 
unit of post-stage 2b, and the function to deliver the substrate G between the interface sections 30 further 
while delivering Substrate G between the junction sections 17. 

[0028] Thus, by collecting each processing unit and unifying, space-saving-izing and the increase in 
efficiency of processing can be attained, 

[0029] Thus, it sets to spreading and the development system constituted. The substrate G in Cassette C 
is conveyed by the processing section 2, In the processing section 2 First, after washing processing was 
carried out by the washing unit 24 and stoving was carried out by one of the heat-treatment units 21, In 
order to raise fixable [ of a resist ], hydrophobing processing is carried out with an adhesion process unit 
22, a resist is applied in the resist spreading unit 26 after cooling with a refrigeration unit 23, and the 
excessive resist of the periphery of Substrate G is removed in the circumference resist removal unit 27, 
Then, after prebaking processing of the substrate G is carried out by one of the heat-treatment units 28 
and being cooled with a refrigeration unit 29, it is conveyed by the aligner through the interface section 
30, and a predetermined pattern is exposed there. And it is again carried in through the interface section 
30, and postexposure BEKU processing is performed by one of the heat-treatment units 28. Then, the 
development of the substrate G cooled with the refrigeration unit 29 is carried out in the development 
unit 25, and a predetermined circuit pattern is formed. The substrate G by which the development was 
carried out is held in the predetermined cassette on the cassette station 1 according to the main transport 
device 18 and the conveyance device 3. 

[0030] Next, the adhesion process unit 22 concerning the gestalt of this operation is explained. Drawing 
2 is the outline sectional view of the adhesion process unit concerning the gestalt of this operation. 
[0031] The processing room 32 for this adhesion process unit 22 to have a case 31, and carry out 
adhesion processing into this case 3 1 at Substrate G, as shown in drawing 2 is formed. The heating plate 
33 for heating Substrate G levels that field, is arranged, and is in this processing room 32 bottom. This 
heating plate 33 is equipped with the heater (not shown), and it can be set as desired temperature. 
[0032] Two or more spacers 34 are formed in the front face of this heating plate 33, and Substrate G is 
held by this spacer 34. That is, the pro squeak tee method is adopted, the direct contact to the heating 
plate 33 and Substrate G is avoided, and Substrate G is heat-treated by heat dissipation from the heating 
plate 33. Thereby, contamination of the substrate G from the heating plate 33 is prevented. The stop of 
the supporter material 35 is ****ed and carried out to each spacer 34, and Substrate G is supported by 
this supporter material 35. 

[0033] The gas supply line 36 is connected to the processing room 32, conduction of the Nof HMDS gas 
[ as raw gas ] and permutation gas 2 gas is alternatively carried out to this gas supply line 36 by the bulb 

37, and ones of these gas is supplied in the processing room 32. 

[0034] Moreover, the flueing tubing 38 is connected to the processing room 32, and the exhaust air 
pump 39 is formed in this flueing tubing 38. Therefore, the HMDS gas in the processing room 32 or N2 
gas is exhausted through an exhaust pipe 38 with the exhaust air pump 39. 

[0035] Moreover, two or more holes 41 of the heating plate 33 are ****(ed), and two or more lift pins 
40 are formed free [ rise and fall ]. The lower part of these lift pin 40 is supported in contact with the 
supporter material 42 which goes up and down by the elevator style 43, While receiving the substrate G 
v/hich the lift pin 40 went up and was carried in when the supporter material 42 went up by the elevator 
style 43 by this, descending a little subsequently and laying on the heating plate 33, it goes up again 
after adhesion processing termination, and Substrate G is lifted to a taking-out location. 
[0036] With reference to drawing 3 , it explains to a detail further. Drawing 3 is the outline sectional 
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view expanding and showing the lift pin shown in drawing 2 . 

[0037] The lift pin 40 consists of up material 40a which **** the hole 41 of the heating plate 33, and 
lower material 40b which contacts the supporter material 42 while the lower part of this up material 40a 
is inserted. Two or more steps of slide members 45 for ****(ing) and sliding on up material 40a of the 
lift pin 40 are fitted in the hole 41 of the heating plate 33. Under this slide member 45, the ring member 
46 of the owner bottom formed in tubed is attached, and the vacuum seal 47 for sticking and carrying 
out a seal to up material 40a of the lift pin 40 is attached in pars-basilaris-ossis-occipitalis 46a of this 
ring member 46. 

[0038] This vacuum seal 47 consists of base 47a fitted in the hole of pars-basilaris-ossis-occipitalis 46a 
of the ring member 46, and lip section 46a for being bent from this base 47a, and sticking and carrying 
out a seal to the up material 40 of the lift pin 40, as shown in drawing 4 . This prevents the leakage to 
the exteriors, such as HMDS gas in the processing room 32. 

[0039] Furthermore, as shown in drawing 3 and drawing 5 , the circular sliding member 51 is formed in 
the lower limit of lower material 40b of the lift pin 40, and the support member 52 which supports this 
sliding member 51 in that flank and upper part is being fixed to the supporter material 42 which goes up 
and down by the elevator style 43. 

[0040] Hole 52b which **** lower material 40b of the lift pin 40 is prepared in upper wall 52a of the 
support member 52. When lower material 40b of the lift pin 40 moves to the side, it interferes in this 
hole 52b at this lower material 40b. Moreover, side-attachment-wall 52c of the support member 52 
serves to regulate the maximum of migration of the sliding member 5 1 while having the tooth space 
which permits the motion to ****** when the sliding member 51 moves to the side as shown in drawing 
5 . 

[0041] While the pyro ball 53 which collaborates with upper wall 52a of the support member 52, and 
constitutes linear bearing is fitted in the top face of the sliding member 51, the pyro ball 53 which 
collaborates with the supporter material 42 and constitutes linear bearing is fitted in the inferior surface 
of tongue of the sliding member 51, As shown in drawin g 5 , these pyro ball 53 is the top face and 
inferior surface of tongue of the sliding member 51, and is respectively prepared three pieces at a time. 
[0042] Thus, since the sliding member 51 which has the pyro ball 53 which constitutes linear bearing is 
formed in the lower limit of the lift pin 40, when the temperature rise of the heating plate 33 is carried 
out and the heating plate 33 carries out thermal expansion, the lift pin 40 can follow in footsteps of 
thermal expansion of the heating plate 33, and can be easily moved to the side. 
[0043] Therefore, it is not necessary to enlarge the path of the hole 41 of the heating plate 33 for **** 
(ing) the lift pin 40 and, and it is possible for it to be very thin, for example, to set the path of the lift pin 
40 to about l-2mm, and the temperature-distribution nonuniformity of Substrate G can be prevented 
effectively, and it can prevent un-arranging [ of the marks of the lift pin 40 being imprinted by Substrate 
G ]. Furthermore, since the lift pin 40 was able to follow in footsteps of thermal expansion of the heating 
plate 33 and moved to the side easily, it had not said that the vacuum seal 47 was worn out by friction 
with the lift pin 40, and degradation of the vacuum seal 47 did not need to be invited and it did not need 
to be said that the vacuum seal 47 was exchanged frequently. 

[0044] Although the above explained the adhesion process unit 22, since the heating plate of the heat- 
treatment units 21 and 28 which do not use raw gas also has the same structure as the thing of an 
adhesion process unit 22, this invention is applicable also to these heat-treatment units 21 and 28, and 
also in this case, a lift pin can follow in footsteps of thermal expansion of a heating plate, and can move 
it to the side easily. Moreover, in case this invention can be applied also to this cooling processing unit 
29 since Substrate G is cooled with a cooling plate, without having the structure as an adhesion process 
unit where the cooling processing unit 29 is also the same, and using raw gas, and a cooling plate carries 
out a heat shrink by cooling in this case, a lift pin can follow in footsteps of contraction of this cooling 
plate, and it can move to the side easily. In addition, in order not to use raw gas, the vacuum seal 47 is 
not necessarily required of a heat-treatment unit and a cooling processing unit. 
[0045] In addition, this invention is not limited to the gestalt of the above-mentioned implementation, 
but various deformation is possible for it. for example, the ** which does not use the supporter material 
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3^5 shown in drawing 2 - the lift pin 40 - Substrate G - the heating plate 33 to predetermined distance - 
- alienation — the so-called pin pro squeak tea method held in a location may be used. 
[0046] Moreover, although linear bearing is prepared between the sliding member 5 1 of lift pin 40 lower 
limit, and the supporter material 42 which goes up and down by the elevator style, the resin on which it 
is easy to slide uses Teflon (for example, super-giant-molecule polyethylene), for example, an 
engineering plastic etc., and you may make it play the role on which the sliding member itself slides as 
the quality of the material of a sliding member, without using linear bearing. 
[0047] 

[Effect of the Invention] As explained above, according to the 1st invention, a lift pin Since it can follow 
in footsteps of thermal expansion of a heating plate and can move to the side, It is not necessary to 
enlarge the hole of the heating plate for ****(ing) a lift pin. It is not necessary to have said that a seal 
member is worn out by friction with a lift pin, to invite degradation of a seal member, and to exchange a 
seal member frequently, without inviting the nonuniformity of the temperature distribution of a 
substrate. Furthermore, since the seal member is prepared in the perimeter of a lift pin so that it may 
stick to a lift pin, the leakage to the exterior of the raw gas of the processing interior of a room is 
prevented effectively. 

[0048] Since a bearing member is the linear bearing prepared between the supporter material of an 
elevator style, and the lower limit of a lift pin according to the 2nd invention, a lift pin can follow in 
footsteps of thermal expansion of a heating plate further, and can be moved to the side. 
[0049] According to the 3rd and 4th invention, in the substrate processor for hydrophobing processing, 
while not causing degradation of the seal nature around a lift pin, imitation nature of the lift pin in the 
case of a temperature change can be made very good. 

[0050] According to the 5th invention, the migration device to the side of a lift pin is realizable with 
very simple structure. 

[0051] According to the 6th invention, in the substrate processor for the substrate processor for the 
substrate processor for hydrophobing processing, and heat-treatment, or cooling processing, since it can 
follow in footsteps of thermal expansion of a heating plate and can move to the side, a lift pin does not 
have to enlarge the hole of the heating plate for ****(ing) a lift pin, and does not invite the 
nonuniformity of the temperature distribution of a substrate. 

[Translation done.] 
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